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Japanese Unexamined Patent Publication No. 10-3611 
[Claims ] 

[Claim 1] A thin film magnetic head comprising a lower 
magnetic film, an upper magnetic film formed on the lower 
magnetic film so that one end contacts one end of the lower 
magnetic film, and the other end is opposed to the other end 
of the lower magnetic film with a magnetic gap provided 
therebetween to form a magnetic circuit, and a coil having a 
predetermined number of turns and formed between both 
magnetic films with magnetically insulating films provided 
therebetween so as to cross a magnetic core, wherein at 
least the upper magnetic film is formed by an electroplating 
process, and the upper magnetic film is formed on an 
insulating film having grooves formed therein vertically to 
the facing surfaces. 

[Claim 2] A thin film magnetic head according to Claim 1, 
wherein the upper magnetic film comprises an alloy composed 
of Ni and Fe as main components, and having a Ni composition 
ratio of 40 to 60 wt%. 

[Claim 3] A thin film magnetic head according to Claim 1 or 
2, wherein the magnetic film is formed by using a plating 
bath having Ni ++ and Fe ++ metal ion concentrations in ranges 
of 5 to 20 g/1 and 0.5 to 2.7 g/1, respectively, and a 
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concentration ratio (Ni ++ /Fe ++ ) of Ni ++ metal ions to Fe ++ 
metal ions of 6 to 8 , and comprising a solvent, a stress 
relaxing agent and a surfactant at a pH of 2.5 to 3.5 and a 
bath temperature of 20 to 40° C. 

[Claim 4] A thin film magnetic head according to Claim 1, 2 
or 3 , wherein the NiFe alloy further comprises at least one 
element selected from Co, Cr, Mo, Pd, B, In and W, which is 
added in an amount of 15 wt% or less in the case of Co, and 
in a total amount of 3 wt% or less in the case of any of the 
other elements . 

[Claim 5] A combination type magnetic head comprising a 
thin film magnetic head according to Claim 1 , 2 , 3 or 4 , and 
a multilayer magnetoresistive element . 

[Claim 6] A magnetic recording/reproducing apparatus 
comprising a magnetic head according to Claim 1, 2, 3, 4 or 
5. 

[Means for Solving the Problem] As a result of intensive 
research on magnetic core materials for a thin film magnetic 
head, the inventors found that by depositing a NiFe alloy 
containing 40 to 60 wt% of Ni on an insulating film having 
grooves formed vertically to the facing surfaces by a 
plating process, a magnetic domain parallel to the facing 
surfaces can be stably formed, resulting in the achievement 
of the present invention. 



[0007] Namely, when a film of the NiFe alloy containing 40 
to 60 wt% of Ni formed by the plating process is used for a 
magnetic core of a thin film magnetic head, the film is 
formed on an insulating film having grooves formed therein 
vertically to facing surfaces to apply membrane stress in 
parallel to the facing surfaces. Therefore, the NiFe alloy 
containing 40 to 60 wt% of Ni and having a large positive 
magnetostriction constant is subjected to the membrane 
stress to obtain an appropriate magnetic domain structure in 
which the magnetization direction of a main domain is 
oriented in parallel with the facing surfaces, thereby 
obtaining a thin film magnetic head adaptable to a high 
frequency. 

[0008] Furthermore, a higher saturation magnetic flux 
density can be obtained by adding Co to the NiFe alloy. 
Also, an element such as Mo, Cr, Pd, B, In, W, or the like 
may be added to increase resistivity and decrease an eddy 
current loss. As a result, a thin film magnetic head having 
higher frequency characteristics can be obtained. 
[0009] Furthermore, by using the thin film magnetic head, a 
magnetic recording/reproducing apparatus having a high 
magnetic recording density can be obtained. 
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